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DETAILED ACTION 

1 . This office action is responsive to Applicant's amendments filed 09/1 1/2009. 

Drawings 

2. The drawings are objected to under 37 CFR 1 .83(a). The drawings must show every 
feature of the invention specified in the claims. Therefore, the circular ring aperture of claim 1, 
the conical surface being a single conical surface of claim 3, the conical surface with 2 or 
conical surfaces of claim 4, the sac hole or valve controlled orifice of claim 4, the variable 
circular aperture of claim 1 5, diagrams of flow during low to medium pressure and diagrams of 
flow during high pressure of claim 15, and the system with fluid as the driving means of claim 
20, must be shown or the feature(s) canceled from the claim(s). No new matter should be 
entered. 

3. The drawings are objected to under 37 CFR 1 .83(b) because they are incomplete. 37 
CFR 1.83(b) reads as follows: 

When the invention consists of an improvement on an old machine the drawing must when possible 
exhibit, in one or more views, the improved portion itself, disconnected from the old structure, and also 
in another view, so much only of the old structure as will suffice to show the connection of the invention 
therewith. 

Specifically the details of the drawings are too small to accurately see the details of the 
invention using the reference numbers and letters provided in the specification. 

Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in reply to 
the Office action to avoid abandonment of the application. Any amended replacement drawing 
sheet should include all of the figures appearing on the immediate prior version of the sheet, 
even if only one figure is being amended. The figure or figure number of an amended drawing 
should not be labeled as "amended." If a drawing figure is to be canceled, the appropriate 
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figure must be removed from ttie replacement stieet, and wtiere necessary, the remaining 
figures must be renumbered and appropriate ctianges made to ttie brief description of ttie 
several views of the drawings for consistency. Additional replacement sheets may be necessary 
to show the renumbering of the remaining figures. Each drawing sheet submitted after the filing 
date of an application must be labeled in the top margin as either "Replacement Sheet" or "New 
Sheet" pursuant to 37 CFR 1 .121(d). If the changes are not accepted by the examiner, the 
applicant will be notified and informed of any required corrective action in the next Office action. 
The objection to the drawings will not be held in abeyance. 

Claim Objections 

4. Claims 11-13, objected to under 37 CFR 1 .75(c) as being in improper form because a 
multiple dependent claim 3-6. See MPEP § 608.01 (n). Accordingly, the claims 11-13 have not 
been further treated on the merits. 

5. Claim 19 is objected to under 37 CFR 1 .75(c) as being in improper form because a 
multiple dependent claim s 3-6, 11-13, 17-18. See MPEP § 608.01 (n). Accordingly, the claim 
19 has not been further treated on the merits. 

Claim Rejections - 35 USC §112 

6. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 

making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

7. Claims 1-23 are rejected under 35 U.S.C. 112, first paragraph, as failing to comply with 
the enablement requirement. The claim(s) contains subject matter which was not described in 
the specification in such a way as to enable one skilled in the art to which it pertains, or with 
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which it is most nearly connected, to make and/or use the invention. Specifically it's unclear 
what the difference in flow is when flowing at a low-to medium injection load and a high injection 
load. Per claim 1, the micro-variable-circular orifice comprises a variable circular ring aperture 
and at least one micro-channel. Therefore it's unclear how the variable circular aperture of 
claims 15 and 16 can produce a different flow depending on the injection load. Claims 15 and 
16 state at low-to medium pressure fuel is injected through the variable circular aperture (which 
again according to claim 1 comprises the micro-channels), and at high injection flows through 
the variable circular aperture and the micro channels. It's unclear as claimed how the flow is 
any different at various injection loads since in any state the fluid should pass through the 
variable circular aperture according to the claim. Further in regard to claim 16 it's unclear how 
different penetrations are determined and how the micro channels are opened or closed as no 
structure for opening and closing the micro-channels has been disclosed. Further still applicant 
states the needle head can completely block the variable circular aperture and fuel is injected 
through the micro channels. However it's unclear how this is possible since according to claim 
one the circular aperture comprises the micro channels, therefore if the circular aperture is 
blocked of fluid flow the micro channels should be as well. Because of such, claims 15 and 16 
have not been given patentable weight. 

8. Claim 1, 2, & 17 are rejected under 35 U.S.C. 112, first paragraph, as failing to comply 
with the enablement requirement. The claim(s) contains subject matter which was not 
described in the specification in such a way as to enable one skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and/or use the invention. 
Specifically, it's unclear what the device is doing in any of the states of fuel injection. The claim 
states that the minimum cross-section is at the sealing surface during the early stage (examiner 
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assumes this means it's sealed), ttien at ttie middle stage of fuel injection the minimum cross- 
section (of the nozzle body) is at the micro-variable-circular-orifice or at the sealing surface. 
First, it's unclear what applicant is referring to as the minimum cross-section, examiner assumes 
applicant means the minimum cross section of channel formed within the nozzle body which the 
head of the needle is formed. Second, the minimum cross section is the point where the 
micro-variable-circular-orifice is formed in the injector, so it's unclear how its position would 
change from the first stage of fuel injection to the second stage, further "the minimum cross- 
section is at the said micro-variable-circular orifice" can be neglected based on the or statement 
and read, "the minimum cross-section is at the sealing surface during the middle stage of fuel 
injection," which would mean that the needle has not moved from the first to second stage. 
Claim 17 then continues to state "the minimum cross-section is at the sealing surface again 
during the late stage of fuel injection," which again the needle has not moved as it's changed 
states. Finally the claim states, "whereby it has means of ensuring fine atomization during all 
fuel injection stages." It's not clear what the means for ensuring fine atomization is referring to 
and appears that no fuel has been injected on any "stage" since the needle has not moved. 
Because of such, claim 17 has not been given patentable weight. 

9. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

10. Claims 1-23 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. Specifically it's unclear what applicant means by micro-variable circular orifice 
and variable circular ring aperture. Examiner cannot determine if the variation of the orifices are 
based on the location of the needle and how it varies the flow of fluid to the aperture, or if the 



Application/Control Number: 10/597,000 Page 6 

Art Unit: 3752 

apertures themselves are designed to ctiange in size. For examination purposes examiner will 
assume it's ttie location of the needle varying the flow, and not the aperture itself being variable. 

1 1 . Claim 5 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite for failing 
to particularly point out and distinctly claim the subject matter which applicant regards as the 
Invention. Specifically it's unclear how a conical surface can be a diverging curved surface and 
still be a cone. For examination purposes examiner assumes the conical surface is diverging. 

12. Claim 8 recites the limitation "tip" in the 4th line of the claim. There is insufficient 
antecedent basis for this limitation in the claim. 

13. Claims 14 and 15 recites the limitation "variable circular aperture" in the 4th line of the 
claim. There is insufficient antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC §102 

14. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

15. Claims 1-5, 8, 14, 18, 21-23 rejected under 35 U.S.C. 102(b) as being anticipated by 
U.S. Patent #6,467,702 to Lambert et al. 

In re claims 1-2, 8, 14, 18, and 21-23, Lambert discloses a mixed-mode fuel injector 
comprising a nozzle body (nozzle body (10)) comprising passages for fuel (supply passage 
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(62)), an inner cylindrical space (bore (11)) for receiving a needle valve (valve needle (12)) , and 
a conical surface (seating surface (lib) or region below of item defined as (11c) in figure 4) 
close to the tip of the nozzle body for guiding a spray of fuel. The valve needle having a 
converging-diverging conical head (portion of head by drillings (18) are converging-diverging) 
for guiding a spray of fuel and which is moveable back and forth and received in the nozzle 
body, where said needle valve is at a biased closing position (see Figure 4) with it's sealing 
surface (portion of conical head) pressed against the nozzle body (at seating surface (1 1 b)) to 
block fuel flow and an opening position (figures 5 and 6) defined by driving means. 

Lambert further discloses a micro-variable-circular orifice comprising a circular ring 
aperture (defined by the region between seating surface (1 1 b) and valve needle that variably 
opens depending on the positioning of the valve needle) which is between the valve needle and 
the nozzle body and is the sole orifice for fuel to be injected and a plurality of micro channel 
(outlet openings (15) and (21)) such that fuel received by the variable circular ring aperture is 
dischargeable in variable sprays. Where the needle head remains partially received within the 
tip of the nozzle body as the needle valve is moved back and forth between positions such that 
when fuel is injected through the micro variable aperture fuel is also injected through the 
multiple micro-channels, where the upper surface of the needle head (the diverging portion) and 
conical surface (seating surface (lib)) serve as guides for fuel sprays. Where the micro- 
channels are formed below the conical surface forming a valve-covered orifice (depending on 
the location of the needle) by blocking the aperture with the needle head at a predefined needle- 
lift range. The centerline of the nozzle body and the conical surfaces are the same (0 degrees 
between). 

The fuel injector is driven by an actuator which is a piezo actuator [column 5, lines 27-29] 
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In re claim 3, Lambert discloses the invention as described above including the conical 
surface having a single conical surface (seating surface (11b)) 

In re claims 4 and 5 Lambert discloses the invention as described above including the 
conical surface having two conical surfaces (seating surface (lib)) and the diverging surface 
located below item defined as (11c) in Figure 4) 

Claim Rejections - 35 USC § 103 

16. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained tliougli tlie invention is not identically disclosed or described as set 
fortli in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary sl<ill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

17. Claims 6, 7, 9-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent #6,467,702 to Lambert et al. 

In re claims 6, 9-10, Lambert discloses the invention as described above but fails to 
disclose specific dimensions of the components. 

It would have been obvious to one having ordinary skill in the art at time the invention was made 
to select the proper dimensions of components in order to achieve the desired spray pattern and 
invention size, since it has been held that where the general conditions of a claim are disclosed 
in the prior art, discovering the optimum or workable ranges involves only routine skill in the art. 
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In re claim 7, Lambert discloses the invention as described above but fails to disclose 
the plurality of micro channels on the conical surface with cross sections that are semi-circles, 

arcs, triangles, trapezoids, or other polygons. 

It would have been obvious to one having ordinary skill in the art at the time the invention was 
made that the shape of the claimed channels would have been an obvious matter of design 
choice. Please note that in the instant application applicant has not disclosed any criticality for 
the claimed limitation. 

18. Claim 20 rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. #6,467,702 
to Lambert et al. in view of U.S. Patent #4,350,301 to Erwin et al. 

Lambert discloses the invention as described above but fails to disclose the needle valve 
being passively driven by high fuel pressure which provides the driving means. 

Erwin however teaches it's known to drive a valve needle using fluid pressure [column 5, 
lines 33-61] as an equivalent driving means in order to provide enough force to lift the needle 
and allow fluid to flow through the injector device. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the valve needle and drive system of Lambert to be able to be 
driven by the pressure of fluid to be sprayed as disclosed by Erwin, because such modification 
is a known equivalent method of actuating a fuel injector's valve needle. 

Response to Arguments 

19. Applicant's arguments with respect to claims 1-23 have been considered but are moot in 
view of the new ground(s) of rejection. 
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Conclusion 

Any inquiry concerning tliis communication or earlier communications from tlie examiner 
should be directed to JUSTIN JONAITIS whose telephone number is (571)270-5150. The 
examiner can normally be reached on Monday - Thurs 6:30am - 5:00 pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Len Tran can be reached on (571)272-1184. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private 
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you 
would like assistance from a USPTO Customer Service Representative or access to the 
automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/JUSTIN JONAITIS/ 
Examiner, Art Unit 3752 

/Dinh Q Nguyen/ 

Primary Examiner, Art Unit 3752 



